We investigate the strong and radiative decay widths of the narrow nucleon resonances N * (1685) and N * (1726) within the framework of the SU(3) chiral quark-soliton model. All the relevant parameters are taken from those used to describe the properties of the baryon octet and decuplet in previous works. The masses of the antidecuplet nucleon and the eikosiheptaplet (27-plet) nucleon with spin 3/2 are determined respectively to be (1690.2 ± 10.5) MeV and (1719.6 ± 7.4) MeV. The decay width for N * (1685) → η + N is found to be approximately three times larger than that for N * (1685) → π + N . The width of the decay N * (1726) 3/2 + → η + N is even about 31 times larger than that of N * (1726) 3/2 + → π + N . The ratio of the radiative decays for N * (1685) is obtained to be Γ nn * (1685) /Γ pp * (1685) = 8.62 ± 3.45 which explains very well the neutron anomaly. In contrast, we find Γ pp * (1726) /Γ nn * (1726) = 3.72 ± 0.64, which indicates that the production of N * (1726) is more likely to be observed in the proton channel. We also examined the decay modes of these narrow nucleon resonances with the strangeness hadrons involved.
I. INTRODUCTION
Since Kuznetsov et al. announced the finding of a narrow nucleon resonance or a narrow bump-like structure around the center of mass energy W ∼ 1.68 GeV in photoproduction of η mesons off the quasi-free neutron [1] , several experimental collaborations have subsequently confirmed its existence [2] [3] [4] [5] [6] [7] . The broad nucleon resonance N (1535, 1/2 − ) appears as the dominant one in η photoproduction off the nucleon, so that this narrow state was placed on the shoulder of the N (1535, 1/2 − ) in the vicinity of W ∼ 1.68 GeV. On the other hand, it was experimentally shown that such a narrow structure does not exist for the proton [3, 8] or seems to have a dip-like structure for the proton [4, 9] . Recently, A2 Collaboration has measured the double polarization observable and the helicity-dependent cross sections for η photoproduction from the quasi-free protons and neutrons [10] , using a circularly polarized photon beam. The narrow structure was observed only in the spin-1/2 helicity-dependent cross section, which indicates that a spin-1/2 amplitude is most likely related to this narrow structure. Reference [10] concluded that this structure is unambiguously related to the helicity-1/2 amplitude. Moreover, the experimental data being compared with different model predictions of the angular dependence, a narrow structure is favored to be interpreted as a narrow P 11 nucleon resonance. The pronounced bump-like structure found only for the neutron is often called neutron anomaly [11] .
As the narrow bump-like structure was undisputably established by several experiments, there has been various theoretical interpretations of it. Shklyar et al. [12] explained that it comes from the coupled-channel effects due to N (1650)1/2 − and N (1710)1/2 + based on the unitary coupled-channels effective Lagrangian approach, while Shyam and Scholten [13] described it as the interference effects of N (1535)1/2 − , N (1650)1/2 − , N (1710)1/2 + , and N (1720)3/2 + resonance contributions, using a coupled-channels K-matrix method. Anisovich et al. [14, 15] interpreted that the narrow bump-like structure arises from the interference between the N (1535)1/2 − and the N (1650)1/2 − . On the other hand, Döring and Nakayama [16] studied the ratio of the cross section σ n /σ p with the intermediate meson-baryon states with strangeness and interpreted the pronounced narrow structure as the effects coming from the opening of the strangeness channel in intermediate states. On the contrary, Refs. [17] [18] [19] explained the γn → ηn reaction very well within an Effective Lagrangian approach, regarding the narrow structure as the narrow nucleon resonance N * (1685)1/2 + . In particular, Suh et al. [19] was able to describe the precise experimental data on the helicity-dependent cross sections from the A2 Collaboration [10] . Kuznetsov et al. [11] analyzed the GRAAL data and found also the evidence of a narrow structure in the Σ beam asymmetry for the reaction γp → ηp and argued that the evidence of the narrow structure in the proton channel cannot be explained by those coupled-channel effects. In a more recent work [20] , Kuznetsov et al. refuted that interpretation of the pronounced narrow bump-like structure as an interference effect between the S-wave nucleon resonances. The key point of Ref. [20] is that the signal of N * (1685) may appear in polarization observables for η photoproduction off the proton even if this resonance has a weaker transition magnetic moments than that of the neutron. We also want to mention that both the narrow excited proton and neutron were also seen in Compton scattering γN → γN [21, 22] and the reactions γN → πηN [23] .
In the meanwhile, the second narrow peak around W ∼ 1.72 GeV was seen in several different experiments. The beam asymmetry for η photoproduction off the proton [10] gave a hint for the existence of the second narrow resonance. That for Compton scattering on the proton exhibited also it together with the first bump-like structure [22] . Gridnev et al. [24] performed the high-precision analysis of the π ± p cross-sectional data from the EPECUR Collaboration based on the multi-channel K-matrix approach and found both the narrow structures at W ∼ 1.68 GeV and W ∼ 1.72 GeV, respectively. What is interesting is that as pointed out by Werthmüller et al. [25] the second narrow peak is much weaker in the γn → ηn reaction than η photoproduction off the proton. So, the situation is quite opposite to the case of the first narrow bump-like structure around W ∼ 1.68 GeV, that is to say there exists an proton anomaly in the case of the second narrow peak.
Mart proposed a possible finding of the narrow nucleon resonance in K 0 Λ photoproduction off the neutron [26] [27] [28] , though the suggested value of the mass is lower than 1.68 GeV. Very recently, the FOREST Collaboration [29, 30] carried out the measurement of K 0 Λ photoproduction off the quasi-free neutron and the CLAS Collaboration [31, 32] have reported the data on the total and differential cross sections of γd → K 0 Λ(p). Kim et al. [33] were able to explain the experimental data on both the total and differential cross sections with the narrow nucleon resonance N (1685)1/2 + included. The results of the differential cross section revealed the effects of the N * (1685)1/2 + in the forward direction near threshold.
Polyakov and Rathke [34] demonstrated based on the chiral quark-soliton model (χQSM) [35] [36] [37] that the dipole magnetic transitions between the antidecuplet ([10]) nucleon and the octet ( [8] ) nucleon has a large isospin asymmetry, i.e. the ratio becomes µ nn 10 /µ pp 10 > 2 at least. Thus, if one assumes that the narrow resonance N * (1685) belongs to the baryon antidecuplet, the large isospin asymmetry of the magnetic dipole transitions can bring about the neutron anomaly in η photoproduction off the nucleons. A more quantitative studies on the dipole magnetic transitions were carried out in Refs. [38] [39] [40] within the same framework but with the SU(3) symmetry breaking effects considered. Using also the same framework, Prasza lowicz and Goeke [41] examined the masses and strong decay widths of the baryon eikosiheptaplet ( [27] ). If one assumes that the second narrow peak belongs to the baryon eikosiheptaplet, the prediction of its mass is in qualitative agreement with the data. However, certain uncertainties were unavoidable in these mentioned previous works, so the results could not be determined unambiguously. In Refs. [42, 43] , the masses of the lowest-lying baryons including the decuplet and antidecuplet were unequivocally determined by including the effects of isospin symmetry breaking arising from both the difference of the quark masses and the electromagnetic (EM) self-energies [44] . These works allowed one to determine all the relevant parameters for the vector and axial-vector properties of the baryons [45] even including those of heavy baryons [46, 47] . Thus, in the present work, we investigate both the strong and radiative decay widths of both the pronounced narrow resonances within the χQSM, assuming that the first narrow bump-like structure or N * (1685)1/2 + belongs to the baryon antidecuplet and the second narrow peak or N * (1726)3/2 + to the baryon eikosiheptaplet. The great virtue of the present work is that we do not have any additional parameters to adjust, since all relevant dynamical parameters have been fixed in Refs. [42] [43] [44] [45] . We will demonstrate the following four significant points in this work, all of which were relevant to the existing experimental observations:
• The second narrow peak can most likely be identified as N * (1726)3/2 + . The masses of those with spin 1/2 turn out be larger than 2 GeV. The predicted mass of N * (1726)3/2 + is M N27 = (1719.6 ± 7.4) MeV.
• Both the narrow nucleon resonances N * (1685)1/2 + and N * (1726)3/2 + can be found more clearly in the η channel than the pion channel, since the values of the strong decay widths Γ ηN are respectively 2.6 and 31 times larger than those of Γ πN .
• The ratio of the radiative decay widths for N * (1685)1/2 + turns out to be Γ n 10 (1685) n /Γ p 10 (1685) p = 8.62, which explains the reason for the neutron anomaly. The ratio of the radiative decay widths for N * (1726)3/2 + turns out to be Γ p27(1726) p /Γ n27(1726) n = 3.76, which explains the reason for the proton anomaly, though the result is not as prominent as that of N * (1685)1/2 + .
• The N 27 is more likely to be observed in decays with strangeness than N 10 .
The present paper is organized as follows: In Section II, we briefly recapitulate the general formalism of the χQSM, focusing on the strong and radiative decays of N * (1685) and N * (1726). In Section III, we present the predicted masses of the antidecuplet and eikosiheptaplet nucleons. In Section IV, we show the results of the strong and radiative decays of N * (1685) and N * (1726) and discuss them in the context of recent experimental data. In the final Section, we summarize the present work and draw conclusions.
II. COLLECTIVE HAMILTONIAN AND WAVEFUNCTIONS OF SU(3) BARYONS
In the χQSM, the SU(3) soliton is built from a hedgehog ansatz which requires the embedding of the SU(2) soliton into SU(3) [48] . Then the semiclassical quantization can be performed by rotating the soliton in both configuration space and flavor space simultaneously. Since the SU(2) soliton commutes with the hypercharge operator, we have only the seven zero rotational modes. Thus, the hypercharge operator does not correspond to any zero mode. It means that eight component of the generalized momenta conjugate to the right angular velocities turns out to be constrained, so that the right hypercharge becomes Y = N c B/3 = 1, where N c is the number of colors and B is the baryon number. The constraint on the right hypercharge is imposed by the valence quark in the χQSM [36, 37] , whereas it comes from the Wess-Zumino term in the Skyrme model [49] [50] [51] . The right hypercharge Y = 1 allows the baryon representations that contain those with right hypercharge Y = 1. If the number of the baryons with Y = 1 is expressed as 2J + 1, then the spin of the allowed multiplet should be equal to J (see Fig. 1 ). Having performed the SU(3) zero-mode quantization, we can express the collective Hamiltonian as
where M cl denotes the classical soliton mass. The 1/N c rotational term, the isospin breaking one, and the SU(3) symmetry breaking one are respectively written as
where I 1 and I 2 stand for the moments of inertia of the soliton [36, 52] . J i and J p denote the generators of the SU (3) 
We are not able to determine separately the model parameters α, β, and γ but we do not need to separate them, since we can determine all these parameters by using the masses of the baryon octet, the Ω − mass, and that of the putative Θ + . σ is defined as
where Σ πN stands for the πN sigma term. The parameters in Eq. (3) have been already determined in Ref. [42] :
in units of MeV. We will use these values to calculate the masses of the N * (1685) and N * (1726). D 
which yields the eigenvalues of the rotational collective Hamiltonian H rot in Eq. (2) as follows:
Then the allowed SU(3) baryon multiplets with zero triality are obtained as
Note that the eikosiheptaplet has two degenerate representations with J = 1/2 and J = 3/2. The mass splittings between the centers of the multiplets M J R , E J (p,q) are determined by the moments of inertia
where the center mass values of the antidecuplet and eikosiheptaplet are obtained as 
The baryon wavefunctions for ta representation R are written in terms of the SU(3) Wigner D functions [42, 52] :
where R denotes one of the allowed irreducible representations in SU (3), i.e. R = 8, 10, 10, 27, · · · . Y, T, T 3 are the corresponding hypercharge, isospin and its third component, respectively. As mentioned previously, the right hypercharge is constrained to be Y = 1.
The presence of the SU(3) symmetry breaking term in Eq. (3) will drive a baryon state to be mixed with those from higher representations. Thus, the wavefunctions for the baryon octet, the decuplet, the antidecuplet, and the eikosiheptaplet are expressed respectively as
where the mixing coefficients in Eq. (12) are presented in Appendix A. Note that B J R will be reduced to the pure state |R J , B of Eq. (11), if one takes the limit of m s → 0.
III. MASSES OF THE ANTIDECUPLET AND EIKOSIHEPTAPLET NUCLEONS
The centers of mass splittings M J 27 can be easily determined by the center mass of the octet baryon and the soliton moments of inertia I 1, 2 , since the splittings between different representations are provided with the rotational excitations:
where M 8 denotes the center mass of the baryon octet derived in Ref. [42] . In order to compute the masses of the antidecuplet and eikosiheptaplet nucleons quantitatively, we need to include the EM self-energies in addition to the isospin symmetry breaking arising from the difference between the current up and down quark masses and the SU(3) symmetry breaking term given in Eq. (3). In Refs. [42, 44] , the collective operator for the EM self-energies are given by
where δ (n) with n = 1, 8, 27 encodes specific dynamics of the χQSM. We can determine δ (27) and δ (8) by using the empirical data estimated in Ref. [53] . δ (1) can be absorbed in the center masses. Sandwiching the operator in Eq. (14) between the nucleon states, we can get the corrections of the EM self-energies to the masses of the antidecuplet and eikosiheptaplet nucleons. The explicit expressions can be found in Table IV in Appendix B. The effects of the isospin symmetry breaking arising from the current quark mass difference can be also obtained in a similar manner. See also Table IV .
In Table I , we list the numerical results of the antidecuplet and eikosiheptaplet nucleons in units of MeV. We want to emphasize again that these values have been produced by using the parameters given in Eq. (5) . The effects of isospin symmetry breaking are stronger on N * (1685) than on N 27 's. In general, the EM effects (∆M EM N R ) are approximately two times smaller than the current quark mass difference (∆M d−u N R ). We get for the antidecuplet neutron ∆M So, the EM effects on n 27 (J = 1/2) is canceled by the corresponding isospin symmetry breaking effects in the case of the eikosiheptaplet neutron. As a result, the isospin mass difference between the eikosiheptaplet neutron and the corresponding proton turns out to be smaller than that between n 10 and p 10 .
The predicted masses of N * (1685) turn out to be slightly larger than those found in experimental data. Notably, the masses of the N 27 (J = 3/2) are found to be smaller than those of N 27 (J = 1/2), which was already shown in Ref. [41] , though the values in Ref. [41] depend on Σ πN . Note that in the present framework the Σ πN was also predicted [42] . Thus the second narrow peak observed in several experiments can be identified as an eikosiheptaplet nucleon. The predicted mass of the eikosiheptaplet neutron is (1720.6 ± 7.4) MeV. From now on, we will denote the notation N 27 exclusively as the eikosiheptaplet nucleon with spin 3/2 for compactness.
IV. STRONG AND RADIATIVE DECAY WIDTHS OF N 10 AND N27
In this Section, we compute the strong and radiative decay widths of both the antidecuplet and eikosiheptaplet nucleons. The collective operators for the axial-vector and magnetic transitions [45, [54] [55] [56] 
Q8 in the magnetic dipole transition operator stands for the electric charge Q = T 3 + Y /2. The dynamical parameters a i and w i encode specific dynamics of the χQSM. a i were determined by using the experimental data on hyperon semileptonic decays of the baryon octet and the empirical value of the singlet axial-vector charge of the proton whereas w i were fixed by those on the magnetic moments of the baryon octet. We refer to Ref. [45] for the details of how these parameters were determined. Thus, we take the numerical values of a i and w i from Ref. [45] : a 1 = −3.509 ± 0.011, a 2 = 3.437 ± 0.028, a 3 = 0.604 ± 0.030, a 4 = −1.213 ± 0.068, a 5 = 0.479 ± 0.025, a 6 = −0.735 ± 0.040,
and w 1 = −13.515 ± 0.010, w 2 = 4.147 ± 0.933, w 3 = 8.544 ± 0.861, w 4 = −3.793 ± 0.209, w 5 = −4.928 ± 0.862, w 6 = −2.013 ± 0.842.
We want to mention that strong decay widths of the baryon decuplet have been reproduced in very good agreement with the experimental data [56] with the numerical values of a i in Eq. (21) employed. The magnetic moments of the baryon decuplet were also obtained to be in good agreement with the data. Sandwiching the axial-vector transition operator between the baryon states given in Eq (12), we obtain the axialvector transition constants g can be found in Appendix C. Since, however, the pseudovector coupling constants, f ϕB f Bi , are often used in the description of hadronic reaction, we will relate the axial-vector transition constants to them by the usual formula
where m ϕ and f ϕ denote the mass and the decay constant of a pseudoscalar meson involved in a strong decay, respectively. To obtain the pseudovector coupling constants, we have used the following numerical values of the pseudoscalar meson masses and decay constants [57, 58] 
Using the results of Eq. (23), we can easily derive the expression for the strong decays as follows
where P ϕ is the momentum of the outgoing pseudoscalar meson ϕ. Note that the strong coupling constants f ϕB f Bi include the factors coming from the average and summation over the initial and final spin and isospin states, respectively.
Since we are mainly interested in the decays of N * (1685)1/2 + and N * (1726)3/2 + into ηN , we need to derive the ηN N 10 (N 27 ) coupling constants, which means that we need to extract them from the singlet η 0 and octet η 8 coupling constants. Introducing the mixing angle, we can get f ηB f Bi and f η B f Bi as follows
where the mixing angle θ p = −15.5 • is taken from Ref. [59] . The numerical results of the pseudovector coupling constants and the strong decay widths for the N * (1685)1/2 + and N * (1726)3/2 + are listed in Table II. As shown from Table II , the leading-order contributions are suppressed, so that the effects of SU(3) symmetry breaking become very important. This can be understood by examining the leading-order expressions of the axial-vector coupling constants for the vertices N 10 → ϕ + N and N 27 → ϕ + N in Eqs. (C1)-(C8). The expressions for g (0) 1 [N 10 → ϕ + N ] are all proportional to a 1 + a 2 + a 3 /2. As given in Eq. (21) , the values of a 1 and a 2 are almost the same but the signs are different each other. On the other hand, that of a 3 is rather small. Consequently, the numerical results of g The results presented in Table II have important physical implications. The strong decay widths of both N 10 → η + N and N 27 → η + N are much larger than those of N 10 → π + N and N 27 → π + N , respectively: the value of Γ[N 10 → η + N ] is approximately 2.6 times larger than that of Γ[N 10 → π + N ] and that of Γ[N 27 → η + N ] is even 31 times larger than that of Γ[N 27 → π + N ]. This explains why both the narrow resonances N * (1685) and N * (1726) are more likely to be observed in η photoproduction than in γ + N → π + N . The full decay widths of N 10 and N 27 are obtained respectively as (30.5 ± 5.0) MeV and (22.2 ± 6.2) MeV, which are indeed much narrower than usual excited nucleon resonances. In particular, the strong decay width of N * (1685) is in remarkable agreement with the experimental data on the corresponding intrinsic width that was estimated to be (30 ± 15) MeV [1, [4] [5] [6] . Note that the strong decay width of N * (1726) is predicted to be even narrower than that of N * (1685).
It is also interesting to look into the decay modes of both N 10 and N 27 with strangeness. As displayed in Table II , the decay of N 10 → K + Σ is almost forbidden, because the mass of N 10 is smaller than the threshold of the KΣ production. The decay of N 10 → K + Λ 0 is allowed but the magnitude of the corresponding decay width is rather tiny. However, recent experiments on KΛ 0 photoproduction off the quasi-free neutron [29] [30] [31] [32] provide some hint on the existence of the narrow nucleon resonance [33] . In contrast, the eikosiheptaplet nucleon can decay into K and Σ, though the partial decay width is rather small. However, the width for the N 27 → K + Λ is about (2.7 ± 0.3) MeV, which might be detectable experimentally. Table III . Magnetic transition moments in units of the nuclear magneton (µN ) and radiative decay widths of the antidecuplet and eikosiheptaplet nucleons in units of keV. As mentioned in Introduction, the magnetic dipole transitions of the N 10 have been investigated qualitatively in previous works [34, 38] in which a theoretical ambiguity was unavoidable because the baryon wavefunctions could not be fixed when the effects of SU(3) symmetry breaking were included. This uncertainty led to the fact that the magnetic transition moments of N 10 are proportional to Σ πN . Unfortunately, the leading-order contributions to µ N N 10 were very sensitive to the change of the Σ πN value, so that a precise prediction was not possible in Ref. [38] . However, the present work does not have such an ambiguity anymore. In Table III , we list the numerical results of the magnetic transition moments of both N 10 and N 27 . As pointed out by Refs. [34, 38] , the leading-order contributions to the magnetic transition moments of N 10 are proportional to Q − 1, where Q denotes the corresponding charge of N 10 . Thus, µ[p 10 → γ + p] exactly vanishes in the leading order whereas µ[n 10 → γ + n] has a finite value. The situation is the other way around in the case of N 27 : those of N 27 are proportional to Q + 1, so that the leading-order value of µ[p 27 → γ + p] turns out to be larger than that of µ[n 27 → γ + n], which is opposite to the case of N 10 .
The expressions of the magnetic transition moments for the N 10 and N 27 are very similar to those of the axial-vector transitions. Namely, the leading-order contributions to µ[N 10 → γ + N ] are proportional to w 1 + w 2 + w 3 /2 whereas µ[N 27 → γ + N ] is in proportion to w 1 + w 2 /2. It explains again the reason why the magnetic transition moments of n 10 and N 27 are rather small in leading order. The contributions of the SU(3) symmetry breaking become the leading one to µ[p 10 → γ + p]. In the case of µ[n 10 → γ + n], the effects of the SU(3) symmetry breaking contribute to µ[N 10 → γ + N ] approximately by 25 % and to µ[N 27 → γ + N ] by about 20 %.
By the reason explained above, the radiative decay width of the antidecuplet neutron turns out to be much larger than that of the antidecuplet proton. Their ratio can be explicitly obtained as
Thus, the neutron anomaly can be explained by this ratio, as already pointed out by Refs. [34, 38] . However, when it comes to the radiative decays of the eikosiheptaplet nucleons, p 27 has a larger radiative decay width than n 27 does. Thus, their ratio is obtained as
It indicates that the eikosiheptaplet nucleon is more likely to be found in η photoproduction off the proton. It is of great interest if we have a proton anomaly in finding N 27 though it is not as prominent as the neutron anomaly in N 10 .
V. SUMMARY AND CONCLUSIONS
In the present work, we have investigate the strong and radiative decay widths of the antidecuplet and eikosiheptaplet nucleons in addition to their masses, based on the SU(3) chiral quark-soliton model. All the relevant parameters for the strong and radiative decay widths have been already fixed in the baryon octet sector, so that we do not have any additional parameter to obtain the numerical results of the strong and radiative decay widths. From the present study, we come to the following conclusions:
• The second narrow peak found in Refs. [23] [24] [25] can be identified as a member of the eikosiheptaplet with spin 3/2 [41] . Thus, the quantum numbers of this narrow nucleon resonance will be given as spin 3/2 and negative parity, i.e. N * (1726)3/2 + . Other members of the eikosiheptaplet with spin 1/2 have rather large masses, i.e. M N 27(J=1/2) > 2 GeV. Thus, we did not discuss them in this work. We have predicted the mass of N * (1726)3/2 + to be M N27 = (1719.6 ± 7.4) MeV.
• The partial decay width Γ N 10 →ηN of the antidecuplet nucleon is at least three times larger than Γ N 10 →πN . Γ N27→ηN is even 31 times larger than Γ N27→πN . Note, however, that Gridnev et al. [24] have seen both the narrow resonant structures from the analysis of πp elastic scattering. The present results imply that the narrow nucleon resonance N * (1726)3/2 + may be found in hadronic or photonic processes with the η meson involved.
• We found the ratio of the radiative decay widths for N * (1685)1/2 + Γ n 10 (1685) n /Γ p 10 (1685) p = 8.62. This explains the reason for the neutron anomaly as already pointed out in Refs. [34, 38] . Note that Γ p 10 (1685) p vanishes in the limit of SU(3) symmetry. Thus, the contribution only arises from the effects of the SU(3) symmetry breaking. It leads to the large ratio of Γ n 10 (1685) n /Γ p 10 (1685) p .
• On the other hand, the ratio of the radiative decay widths for N * (1726)3/2 + was found to be Γ p27(1726) p /Γ n27(1726) n = 3.76, which is opposite to the case of N 10 . Though the size of this ratio is not as noticeable as that for N 10 , the eikosiheptaplet proton is more likely to be observed in comparison with the corresponding neutron. If it is experimentally true, we can call it proton anomaly.
• Last but not least, it is of great interest to examine the decay modes of the antidecuplet and eikosiheptaplet nucleons with strangeness. As expected, N 10 does not decay into K and Σ on account of the fact that the corresponding threshold energy is higher than the mass of N 10 . The decay width for N 10 → K + Λ turns out to be very small. In contrast to the antidecuplet nucleons, N 27 is allowed to decay into K and Σ, though its magnitude is rather small. The decay width for N 27 → K + Λ is (2.7 ± 0.3) MeV, which might be observed in KΛ 0 photoproduction off the proton. In Table IV , we tabulate each contribution to the masses of the eikosiheptaplet nucleons.
Appendix C: Expressions for the axial-vector transition constants
Expressions of axial-vector coupling constants of the baryon antidecuplet N 10 to the baryon octet are given below. g
1 denote the leading-order contributions to the axial-vector transition constants. Note, however, that it contains the 
The following are the expressions of the axial-vector coupling constants of the baryon eikosiheptaplet N 27 (J = 3/2) to the baryon octet: Expressions of axial-vector coupling constants of the baryon antidecuplet N 10 to the baryon octet are given below (see also Ref. [38] ). µ (0) N N 10 denote the leading-order contributions to the axial-vector transition constants. Note, however, that it contains the rotational 1/N c corrections. We will not decompose them in the present work and call it generically the leading-order terms. µ 
The following are the expressions of the magnetic transition moments of the baryon eikosiheptaplet N 27 (J = 3/2) to the baryon octet: 
